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(54) PROTON CONDUCTIVE MEMBRANE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proton conductive membrane 
which is higher in heat resistance and chemical resistance and can stably 
function even at a high temperature, a fuel cell responding to a high 
temperature operation, a direct methanol fuel cell and the manufacturing 
method. 

SOLUTION: The proton conductive membrane comprises a three- 
dimensional bridged structure (A) having a metal-oxygen bond, a fiber 
material (B), and more preferably a proton conductivity adding agent (C). 
The manufacturing method of the membrane includes a first process 
wherein a liquid material forming the three-dimensional bridged structure 2 S 
(A) having the metal-oxygen bond and the proton conductivity adding agent 
(C) are mixed selectively to prepare material mixture liquid, a second 
process wherein the material mixture liquid thus obtained is impregnated 
into the fiber material (B), and a third process wherein the fiber material (B) 
thus impregnated is set by a sol-gel reaction. 
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->yju) f r ^7> ? y^^>'a^if>^x^u>, ex (i> 
x^-;uy h+t^y;l/) ^-^^^y 
*lfy^u>, ex (i;xf;i/x|<^^>y;i/) ^y 
^x;i,->a^-y->^ h y y ^u>. ex(hyy 

h+5>5>yju) ^h^f s ^^y^^>'n+-y*>^^-y* 
y^-u>, ex (hyxh+^y^) y^y^-;i/^^ 
j^;i/>/u+it>^>^y ^u> N Racti^cDit^m 

^S-cBJft L fci b^*3W*cf 6 n ^> o c ti 6 co»*4« . 
Ge 1 e s titmvfcmZtiXte*). S^CCA^r^, 

y;HbSJ»*ffll»4d<fc«cj:0. »*Ci^a*4. * 
l^i|iCCTJl/3*^**3(B«±Wr*{fc^SC ( 1 ) 

ifcttfb^s: (2) r*snsfb^«j*»axw«^i/ 

1 fflx«2flsraib^ ( 1 ) sfcfcMfc?* 
iC (2) ta^^ft^ft-ci^Ltfecfci^ 

[0 05 4] 2 . ttNltm ( B ) 
7cSR«W»JSf*. SO' C cd 3 ^5cSB«W«JW* i e^Sttfl-^ 
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(B) «AflKCd«#«s£W«sftS. Jttfettft (B) 4 

[0 0 5 5 ] S6*c*«Wr«, £JS-»SMS^K:J:5 
3%7GaHMt&tt (A) i©gfKcgn^^xlI 

Si0 2 , B 2 0 3 , PiO Sl Ai 2 o 3 ^i^ 

'i^7Xtt, TfrJjiXD&WjZtlb&tcltotfC, Ca 2 0 
ja##A&C<t S6CCttNa a O-Z r O z (T 

iO z ) - Si 0 2 ^^M^^ft^fe^7X© 

ci^jg-To coMfc^jWr, z r o t <Dtt&&&\,>\* 

fC, s i o 2 r«^n^E^7^^, s i o 2 , B 
2 o 3 m*-&m <t s « s Mmtf^x ft&mic&m s n 

So 

[0056] tf^xmmv&ztrcfflLxte. mmm. m 

WmtLXte, 5-20 Mm, J:0ff$L<^ 9-1 
3 /im(DffiffiCDfc(D*fla(/^C<b^»*Lln 5/im« 

aT^ftfiig-c^* < »»3^r 

[0 05 7 ] #5*ttHtt, ®HWttt6«— jKCC±EL 

ere****, Siiiir^ *6^D*liBltt«c»« 
Ltc&micisXtofttetftiitt. ^zmcoy'v h>e^tt 

[0058] xmxDzra h^&m&momfriz. —m. 

tC30-3 00/im 4 £9^£L<&;i:5 0- 1 0 Onm 
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tt^fc%. t*>^-;l/^(D^PS^t;^-rc^ 300/i 

mtuxT-mx&z. 

^j«^iL/r©^®cr)3aS^*tf8*a-2>o CCD* 
10 xmm&tte, ±!5L/cg2 1 0-5 0 mm, iffSS- 

[0 0 6 0 ] ^'^X«^ffi(D»^cbU-C« v ±IELfc3Hj 
^CCckO 3 0 0 umaTr*SCi«5t*D, J: 0 
L< W2 0 0 MmjyT~C^>^ 0 «fiffltt5 0 

20 /ziHl, J:D^l<«10 0<im^±r^-S o 5 0 

umurxte. rt^xmm<D&tf'ptj:?gxmmm& 
0011) <tor», ±ta, 10- 

5 0 g/m\ *?£b<tel 5-2 5 g/m'r&S. M 
S«±I5 4 El— T?* So 3T\ Jbl5L/c 1 5-2 5 */ 

m z commotio v ^wm&rnMt.. 1 5 0 - 2 0 0 u 

^fc J: & 3 ^SBttfltiStt ( A ) LzfuY >£*Stttt^ 
SB (C) ^SJntt^^P h>G»ffiBStt, ±15 L 

CD^H, T&fr*,. 5 0— 1 0 0 MmfciT &C<t#W£ 
[0 0 6 1 ] 3. 7*a b>im&tt*ffl (C) 

-HHfc, 7*n h ^mwm^m^^mmmm^mu 1 0 

40 8?> % 1 0- 3 S/cml^±Oi^l^'u h>e^tt^rc 
SiJ (C) ai^ci^u^ 7*aF>Eift#4 

»j(c) iut^ fltccisar^tt-r-sia^tctt. 

ft-^o h>e*tt^SPJ (C) B, ^If-f X#A*c> 
^\ ±ie^H - K*l£^cc J: S 3 ^tc^«1S^(* ( A ) 

50 -It^^CC J: £ 3 #7c2Ett«ti£{* (A) il^t^^ 



(9) 
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■omKEjtx. mz. i*r * a * ^ jusfc ffln^sitt 
[0062] y p h >e^tt«^j ( c ) tttu, y 

«.j:i>3 '^rnmikw (a) £ tasfFffl u . #^--9- y 

jus* w-r s tcts . ctit>t<Dj*>mm 
& ©sr h {Zfticmm £©£©ffi# 
[006 314. yah >fcm&m&.z?^<Dwm.-fim 20 

##£BJ3©y'a f-zHKigfflg^ Ty- F-C^Dfc7 - n f- 
iHU«£UT©®:«!l£. T>-- KWRtfeiaS ft£Mf4## 

fj^^#^%. mm. •mms , a mm<, jRa-ctase 
s c t # . mmM>mc*ti& o 

■t&fflx.mnt. immtc-fv h>&uttt*m <c> 

4*S^0T«*4«^jS*BW-*-4» 1 ©IS, 
^fl«£?R*»ft*m (B) 4» 2 ©IS. 

fciVdftStiftJMttm (B) ^/Jl-Y^&cJ: 

[0064] *>*>4W«^i ortt. ya b-;Ux-f- 
;U> n - yf;Ux— f-ik rx y — f F5t Kay 

-f^HRjgSiJ. Sfflx^jK KST'fJK H^TS-ib© 
J;-5A«cxxf-Jl-^^iJ. T-feh>. y fJHf.il- ^ I- 
>. yf ;Wyyf ji>$- h>. r-fe f- y x y >%£©^ 
fs&MM. yy^-Jk xyy-;k ^yy"av>v- 
;u. y^y-ju. 2-ih + 

^xyy-.H>, 2 -y h*->i£y-;L>, xfU>y*<; 50 
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a-;u, y"n t' u> y* >; 3 -;U©i 5 £c7Jl/a— JU^^S 
SO. ^fiMf ;i'i?^a*if> > f h7>^y7x- 
a *y yy f h >;^a+-9-> > f#y 
f ^f h v->a+-9->^£'©l^'>n+if>^?§SiJ. -~- 
tt^f ;Ui^ya h <)iyadrV>, * 9 it J? Jlf 9 u 

[0 06 5] U/c. ±K©T*3*^**:rr-BHttNb 
^W*ttI*»W0. 3^7cSSti»J£» (A) ?rff^»/cto 

u-c«. mm, mm. mm. o^wto^^umm. m 
7mm. yat-^>K. ?i>s, ^.s#g!. 

?j:WtiS!. yf h ';yapi'5>, ^yfju^yaa 
^7>©J:^^cyap^7>. xg=-u>i?T5>. h ') 
x^y-;UTS>. -^+->Jl/T 5 >, <)>m Kf^7 

*yy>^. t7r>ts, *^$>gn;^h. sj- 
*y>s?-7>*'>. t7f>K^x. *^y>^is©«t 
^ftW^K^ns. y^jwxy7H2 7--h. j^yf 
;uxxy^-y hi- h. y^ji/xx^^u-h, y 

[006 6] 5. mffifc J: O-'M - H@&£<* 

±12© j: ^ (c &m-mmm-&ic£z 3 

(A) . *4«,»BC©3^C7ca5««36ft (A) i^oF 

>©»it^si (o i-c«iast»**m©«i**»ii 

8P L/fcjS^(C«. # ^ X»fetS©WffiCC^S|5^ D S 
C £ tt& 0 . «SW«?ft©«Sd: ©K©S»*lfcS < «t o 

©s*!i£ i/tii, *KKgi4fli«*«»-r*^wrtta 
im&f&micmm* &<D*mi -5 c t & < . sib«t-c^ 

[0067] c©5%. j^*4©M«ffi^©iiJii«. Siii 

±tcs»sij*9E^«:aa s titt t » «fc 5 tcp^-r a *>. s 

» y Aj: £'©^^tt!|J5M(cJlJ#-r -S C £ tc J; <P . 
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x\ mmmmi&mcD&mmt. l 0- 5 S/cmfe(±cD:7* 
a b>£M&Zm'?2>C±&Pf£L>< , 10- J S/cm 

[0 06 8 ] -®tC v mg?KM^JS« 1 0 0 /umliScD 
il^^r^n h>£^TS<J*S#&S/c<&. 1 0" 3 S/c 

ah>£2rrSfctf> v 1 0- s S/cmaiO^D h>£ 
t£l O 3 S/cmWJhCD^a b>£^&#&;ft«:, Sag 

<Dmm£tcttisX$£&LXt,>xt>&i,\ «Fic, S*^jcc 
x^^>sf^s^ ja-o^^ss, mar 

[0 0 6 9 ] — # % «^J^«J<ttHS^fla-r**ll«K 

m^at, ttiht<oj *ismm&mt<c&*y , Meet* 
it, F-v>*»ia*wu Kc^Ktti^-rfeott^tfft 

&Bto&-tz> 1 0 0-2 0 o*cm&<DV&b&&?mz± 

[0 0 7 0 ] 

(*U:2>i><DX$>z> 0 50 



2003-100316 
IS 

[0071] mmm 

[0 07 2 ] ( 1 ) jg&gfpfffi 

^h>EittM, 2*©flI3 0mm©ai*J&«) 

x ••• Mtcas{^fc->^- Junius?) ^ns. 

[0 0 7 3 ] (2) (SS^n h>G3SttlfiB 

(Conduct ingGraphi te Pain 
t : LADO RESEACH INDUSTRIE 
S. INC. ) &&fc±mm2 J &tc 0 

1 2 6 01) ^fflc>tl»0. lHz-lOOk 

IMfia (95-1 00%RH) -C, SS^> hn- 

SfcWco^rtt, l 4 0T:T<0i¥ffi*SS&^ufc o 1 4 
0-C©»JE«cfcC»Ttt, fflJEWrtfcjtolE (5«EE) It 

[0074] c 3 ) wmsmm 
iy-^cxsmmmmutco mmstowm^ mm. 

[0 07 5 ] (4) ^«fttlcoi?ffi 

y^-UJJ T8 9 0 Bj ) 

a (Mftrz-ttttm tfc-gas- 1 j > £^t> 
r. inc^tsst^lL/c B r^-F 1 7i*y- 

F 1 9 ct 0 aSffflBfll-fe^B, 1 0 0 *C«±-CttS6fil*3 

4"C#«r#, ^^7-13, 14 to 
ic^iBStt, hn-^-tciortttHL/fc. -fe 

;i4ttK*sa^6 1 6 o # c*-c^{fc3-t*, -en-^ncD^ 

^^^flL/c 0 JEfctt 1 0 0 •C«±©«^«fi«J*^a 

0 0ml /m i nW P I|»J-fe;biIT|lSgl2 
o^ftttu»^{c«tS«r*^ fc mribgf*coai^ ( I - v 

r 1 4 0*ct«ii^ufc o 1 4 o°cc(itoi^r(j. 
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8M5£»rt*JME (5»ee> (cur«ue*ff o/c 

[0 0 7 6 ] hsbw 1 

l, 8 - t?* ( h yx h+vfUAO (yyv 
7 st ( h»;t Ka+w;;b) ^nt*;u 
(GELEST1±Si) 3 gi*>f V^atr;l/ 

T;i/3-;ui 5 gtcmfflbtco ccom&Zs ij^zffim 

I(ty^hl±iAPP-25, afti2 5g/ 
m 2 , i^2 10//m 4 l7;WJ^7^ffl) CC. 2 

S ( 2 o "c> ccr l 5 mm, 6 0 °CtSfn7K^T^T 1 10 

j29!-C*D, SiBtett. #5*SKIiK:g-3< 5 0 umli 
i-CDIMJQ^WbTl^Co 9J5EHJiC. 6 0 o C^7KKT2B# 
Hi5fe^L/c 0 ±3ffim<D (1)^(3) COiJ" 
>^;i/*ffli^-rffflB*tTo/c. (4) 

7Xht^^7>0. 5g, I P A 1 5 gRO'PWA 20 
(12-^>^F'J>1) 0. 9 3 gZM'&Utcm*: 

2 5g/m l 0iril MSicc, a^JBft* 

-^>^7 (TEC I OA 5 0 S, ffl^a^JS) £ 
2 gr/m^cDS-CSUb, 8 6(c*-#>^-^- (3R 
TGP-H-120) *ffiffiP-;Ur*9»Lfc^ 
-M^^2 0g/m J CDS-C®JlL/c o 6 0 

0g/cm 2 COJE^>&»P^, 60 o C, 12B#p a lr»D^T 

ac<bTW«-«e^**Sfc. c^uxw^ntcmm 
tcmmzmmutc^u b>mm&m<D±&<Dm&te, 2 

lOwmr&O, Sffltt, B¥»t*ofc. C*l6£*& 30 
&*ffiflJ*-feJU (Electoro Che mttSSf) * 
m^Xs H2«:^-rJ:5{cL/"C, ccDH-m@S^f*2 
0©fHB«:-fe/<u-* 3 0StfiSK2 7 £I2SU # 
Jl>h 2 8Cc<fc9 F;^15Kg-cm©8WWt, m 

[0 07 8 ] HJfifll 2 

l, ( f«x h+^yju) (r-y-v 

?^.xttS4) 8g*-fv^Pt;W3-jH5gK:S 40 
mbtc ctii»»»CC, *>y^ hU>H- n*W» 

X«BS(APP-25 t'J^Xh gtf 
S2 5 g/m\ m&2 1 0 am. BTJUtj y tf^xflg 
ffl) Cc. 2 0 0 g/m 2 (E>SK:r n-Jt^rS^T ^/c 

( 2 o *o tcr i 5 h$nl 6 0 -cfiafo*aP. 
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0 vm&£<DWa%misX\,>tc 0 SiJSfuCC, 6 0 'Cite* 

tcr2B#ragfe^Lfco ±IBI¥«CD ( 1 ) - (3) 

&i. c<W >^;i/4fflt*rifffi%tf o/c e (4) coffcm 

[0 0 7 9 ] ±f2L/cy*n h >fc«ttIOMlfC > f b 
7Xh+^5/7>0. 5g, IPA1. SgRO'PWA 

(12-^>^h'J>I) 0. 9 3g^l/« 
2 5 g/m 2 CDS-C^0, 3 6>fc:, mmc, a^ffl^77 
-#>:/5 ^ ^ (TEC I OA 5 0 S. ffl**£JS) * 
2g/m l ©ST«»U S6«:/;-#>^-^- (St 
Utt. TGP-H - 1 20) %ffiffiV.~)\/XffiVtlstci<' 
-btfW*20 g/m 2 <DmxmmLtc 0 60 
0 g/cm 2 CDIE^?rJP^, 6 0 °C, 1 2H$R8rfln$nr 

2tC^-TJ:9*«IHi4««Mm-fe^ (Electoro 
Ch em*±S£) CC 15Kg-c mOtt&ttttE-C 
^M/c e fFIRS^te:. il^Lt 

[0080] mmw3 

[0 0 8 1 ] mv&M4 

i, 8-fcf* ( m;x h^^>y;i/> *^#> (T^yv 

CC. *7^fiii(^a^K^h7>FRES25 
77^hS2 5mm B^tg^f^ ^S a a a ) lg^fc 

CD±CC. 2 0 0 g/m'£?)i(crt^^3-^^:m^ 
iI^f-o/c D ^Of^. (2 0°C) (,CX 1 5«Flfflf£ 
SRS^a, SS. 2 00 g/m , OKrN^3- 

/c^tc, 6 0-CttfP*aK«TCcri 0«fIB»BRL. Kcd 
tC. 6 0 °CSfe7K^CT 2 B#Pflgfe^L/c 0 ±ie^fffiO ( 1 ) 

- (3) cooif>^*fflc^rsffflfi*tf ofc. 

[0 0 8 2 ] ( 4 > (Dftttttfi&omitCllB Ittt, WT 

b>&m&m<Dffimt<c> r h7iht^>7>o. 5 

g. 1PA1. 5g PWA ( 1 2 - ^>^X b y > 
K) 0. 9 3g^Uc^2 5g/m 2 ©tt'i 
0, 3 M®^C. &MI^-^7^ (TE 
CIOA50S, BB*»3feH) 2 g /m 2 ©MrfSM 
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u $e>tc*-#>^-^*- (Mum. tgp-h-i 

2 0) tE»a-Jl/r»»t/fc*-/- htt»*2 0 g/m 
'<£»Tl§Jf 0/t e 60 0g/cm J OEMIlD 

^6 o°c, i 2mnvismtictx'm&-mm^»i 

£«1^<D:£f*©J¥#tt % 2 3 0 MiQt^l 

ifi-teJl/ (Electoro Che mtLSS) 
5 K g - c m©««)#^BErtt*a^/c 0 fFfflHSStt. 
^ 1 ^CthL/Co 10 
[0 0 8 3 ] 

1, 8-t7(MixK^>>J;b) t^>(7'y-7 
?^xttSg) 8 g*Y yy'u t;;uriba— -in 5 gfCq& 

(fn^^ttSi) 7g*^v^at'W3-;H5g 

Xl»(RBP-0 60 h (ft) SSa D a B 

W16 0g/m\ f^4 2 0/zm) ^C, 2 0 0 g/m 2 
(D»Ccrn-;l/$»*tT^A: 0 ^fi (2 0°C) 

icx 1 5 b$ 6 o vmnimMTttcx i o mmum 20 

Office tt v #^**8*£CC»-3< 5 0 /zm«£©MO*W 

±imm<D (1) - (3) coif>^u*ffli» 

5 g v I P A 1 . 5 g PWA (12-^>^h'J> 
Bt) 0. 9 3g^L/cg^:2 5g/m J (7)iri 30 
0, <*6K, MI^C, &&tmx-#>'7v v? (TE 
CIOA50S, ffl**£Bi> 42 g/m 2 

0, SoK^-jJC^-^- (JfCUSl TGP-H-1 
2 0 ) *m&v~)\sXmWl;tcU- h^M2 0 g/m 
2 ©it'SIL/c 0 f Ofl, 6 0 0 g/cm 2 <DKJl%m 

i6o°ci2 mmvmm-r zct xnm - «s^tt*f# 
nmm<D±&<Dm&\t* 420//mt^o, * 

130***0 fc. Cti64^2CC^Tcfc^^BS*4 

(Electoro Che mfii) tC h 40 
W15Kg- c m<DB&ttVEEX~m&&Mc 0 mm® 

a 1 to^b/c 
[0 084] HjS£096 

1, 8 - fc** ( h yx h+^>y;u) (r-yv 
» ^**±M) 8 g^^yyDt^r;^^ i 5 gtc?g 

%ttftitt (BJUBK <«) Sd d d §tt*3 6 g/m\ 
m&5 o jum) tc. 8 o g/m 2 <Dgte:ra--,a^r34 so 
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ffo/to ^<Df£. Mil (2 0°C) «C-C15B$Pfl. 6 0°C 
±IB. p-;u#»«. 3H«t)iibfc. fie>MypF 
1 5 /zmE^^DGOia*WLTt>fc. SJ^Bu^. 6 

o-cst*«cr2«raiJfe»iyfc. ±.Mmm<o (i) - 

(4)©Slt4IB©ffI«:BBbttt, felTtc2W£®6i 

CDMMCC, f h7xF+>^>7>0. 5g, IPA1. 
5 g PWA ( 1 2 - £>y* h y >&) 0. 9 3 g4 
ffl^0/c«4 2 5 g/m 2 (DSTi£*K MM 
tC, 04fflfif*-#>^7^ (TECIOA5 0S, 
H*J*^«) 42 g/m 2 <DfiTi»tU 

(muSS. TPG-H- 1 2 0) 4EE»P- 
Ftt»2 0 g/m 2 OfiT1fJIU 
tc a <£<D'&. 6 0 0 g/cm 2 (7)Eft47jnx.6 0 C C 1 2 

i«iar»n«i-r4cir«ffi-B!«^ft*»yt. cut 

(Dmwx, 5 0Mmr*o, *ffi«^p»r*ofc 0 cn 
h*m2ic^?£5tj;mmmmmm-te)\' (Eiecto 

r ott«) fChi^l5Kg-c m©»«)fflffir»* 

[0085] mm i 

i. 8-^ (hyxh^>»y;w t^^xr^v 
??M±M) 8 g^-fy^Dk'Wnwi/ 1 5 g(,cm 

(fa^W^ttSS) 7g^>fy^DfW3-JH5g 

ffiCDifC, 20 0g/m 2 ®lKt>f73-^^o 

r^x^tf o/co (20 b o ccr i 50$r H i 

u/c^tc, 6ox;fiafD*^»Tocri 0B#iffljnj»L, n 

SH«. ¥»*C*ofco S'J5£fiutc, 6 0°C^7K&c 
r2B$PJgt#L/c 0 ±IB»ffi© ( 1) - (3) 
C<D^>^4ffi^Tlf«4tfo/c 0 (4) 

[0 08 6 ] ±fBL//c^P h^e^ttKCDMHtC, f- h 
7xF^yy7>0. 5g t I PA 1 . 5g PWA 

(12-^MJ>B)0. 9 3g4^Utof£4 
2 5g/m^Iti^ ^6^c, M®^:, e^ffl^* 
-^>^^ ( T E C I OA BOS, ffl* 4 
2 g/m 2 cDar'SJlL. ? 6te*7-rK>^-^'~ (M 
bS?, TGP-H-1 2) ZEEffia-Jls-CffiWUtcU- 
h^2 0g/m l (7)trSiUco 6 00 

g/cm 2 CDE^4^Dx.6 0 °C 1 2&ffflX'mf&-TZ> C t 

X'm&-mmizfc&mc 0 c o Lxn^titcmm^mm 
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zmmotcvu h >&m&m<D±&<Dm&i<z. 2 0 0 u 

-r^^t^Mnmm^^ (Electoro Che 
[0 08 7 ] mZM2 

JU&#j2K:M>T, l, 8 - trx ( h >jx h+t/j^y 
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* fc'X (t Ka + ^SPy ^Jl/^l!;^) (7X7.-; 

1 ic^L/Co 
[0 0 8 8 ] 
C«l ] 











<l»«3*# 


(2) tt&r Pt? 
(s/cm) 


(3)»«M4 


<4>M&tt 


1 






rnmm 

210^p>) 


O 


d V 1 ft" 3 


0 


L WDIW/ CO 


2 


1.8-t*X(»xt* 




1?* 


O 


9X10" 3 


0 


25mw/cji 2 


3 








O 


4 X 10* a 


0 


15mw/ca J 


4 








X 


8X10' 3 


0 


lSmw/ca* 


5 






*'7*8$l 

tt«* 


O 


1 x io~ 3 


0 


Omw/ca 2 


6 


1.8-t'x(Mx» 




77*aK*£ 


O 


5X10" 3 


0 


17mw/cja* 


1 


1.8-f *<M*U 






X 


8X10" 3 


0 


10nw/ca 2 


2 






2iot;p>) 


X 


1 X 10" 3 


X 


5mw/cm 2 



x. t^x«jSS«S[i#gn>tn/t„ 

[0 08 9] 3 

[I6WD3&*] *»9§l*. 10 0"Ca±©llirfe3cil 4 

ttfc#*«te*i»-r*c£*sa*s«-*«ste#* 40 5 

[Ha©iB*ai»"H] 8 

5fc»0DglT»5„ 1 0 

/■cat?**. 1 2 

[fHiovm] 1 3 

1 7KfS«i^ 1 4 

2 ^<£*S 50 1 5 



MFC 
MFC 
MFC 
MFC 
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1 6 




* 2 4 


BPV 


1 7 




2 5 


VENT 


1 8 




2 6 


VENT 


1 9 


*7V- K 


2 7 


mmm 


2 0 




2 8 
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2 1 


SlliS h7-;7" 


2 9 




2 2 
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(51)Int.Cl. 7 l^fJlS-^ F I f-v^-K (#^) 

C 0 8 K 7/14 C 0 8 K 7/14 5 H 0 2 6 

C0 8L 27/12 C0 8L 27/12 

83/02 83/02 

H 0 1 B 1/06 H 0 1 B 1/06 A 

13/00 13/00 Z 

// H 0 1 M 8/10 H 0 1 M 8/10 

F £ — A (##) 4F072 AA02 AA04 AA07 AB04 AB09 

AB27 AD11 AD47 AG03 AH04 

AJ22 AK05 ALII 
43002 BD122 CP021 CP031 CQ001 

CQ031 DC037 DH007 DH027 

DK007 DL006 DL007 EF007 

EV237 FA042 FA046 FD012 
-v FD016 FD117 CQOO 
43030 CA02 CB03 CB10 CB18 CC10 

CC15 CC16 CC21 CDH CG02 
43035 BA04 BA14 CA01N EAOl 

LAOO LB20 
5C301 CA30 CD01 
5H026 AA06 BBOO BB03 BBOS BB10 

OC05 EE18 HH03 



